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IN T RODUCT I ON 

k i c  t o  a g r i c u l f u r a l  remote sens ing  a p p l i c a t i o n s  i s  the s tudy  o f  

crop s i g n a t u r e s  i n  the f i e l d  a t  various growth s t a g e s  and under var ious  

growing c o n d i t i o n s .  

A crop s i g n a t u r e  s tudy  is  being conducted by the Earth Resources 

Laboratory a t  the  Un ive r s i ty  of Arizona A g r i c u l t u r a l  Experinient S t a t i o n ,  

Y unia , A r i zona. 

The purpose o f  the s tudy  is  t o  determine a r e a s  of the spectrurii arid 

crop growth s t a g e s  t h a t  would a l low f o r  the g r e a t e s t  p r o b a b i l i t y  o f  i d e n t i -  

f i c a t i o n  of each s p e c i f i c  crop.  

A l ayou t  o f  t h e  kxperiment S t a t i o n  i s  presented  i n  Figure 1 .  The 

p r e s e n t  s tudy  is being conducted in  f i e l d s  C-4 through C-14, i d e n t i f i e d  

i n  the f i g u r e  a s  the "Signature  Study" and t h e  "Alkaloid F i e l d  Study". 

The d e t a i l e d  p l o t  p lan  f o r  the s p e c t r a l  s i g n a t u r e  s tudy  i s  given 

in  Figure 2. The numbers i n  the lower po r t ion  o f  each p l o t  w i l l  be used 

throughout  the s tudy  t o  reference t h e  ind iv idua l  plots .  

24-33, and 40-44 w i l l  be p l an ted  i n  mid-February, 1974. 

Plots 7-1 1 ,  18-22, 

Figure 3 p r e s e n t s  d e t a i l s  o f  the a l k a l o i d  y i e l d  s tudy  a r e a .  Data 

p o i n t s  at-e ind ica t ed  by the numbers 51-55 which w i l l  be used throughout  

the ~ t u d y  t o  r e fe rence  tlie ind iv idua l  p l o t s .  Due to  the l ayou t  o f  the 

s tudy,  da t a  cannot  be obta ined  from t rea tment  nuniber 2 .  

3 p t x t r a 1  d a t a  was taken with an Exotech mode1 E20D fi 1 terwheel 

~ p e c t w w t e r -  iiiounted m i  a truck-boom 20 feet above the  ground ( F i g .  4 & 5 ) .  

!tire:. < !  tcctot .s w t - e  c i v a i l a b l e ;  1 )  S i l i c o n  ( S i )  with a wavelength ronye o f  

49U-129U narioirietet-s was used a t  every  f i e l d  da t a  p o i n t ;  2 )  Lead S u l f i d e  



(J’bS) with a wavelength range o f  900-3100 nariorreters w i l l  be used a t  

selected field d a t a  points; 3) Mercury-Cadmium-Tclluridc (HgCdTe) w i  Lti a 

wavelength range of 4100-14400 nanometers will  be used during the la t te r  

p a r t  of the study on selected field data points af ter  calibration o f  the 

detector i s  completed. 

A tiasselblad model 500 El w i t h  8Om1 lens was mounted on the truck 

boom (Fig. 5) parallel t o  the spectrometer in order t o  photograph the 

spectroneter target. 

and vegetation ground cuver percentage deterniined. 

The spectrometer footprint was drawn on each photograph 

Incoming radiation was measured with an Eppley Pyranorieter and  

recorded f o r  each day t h a t  spectrometer data  was taken (Fig. 6 ) .  Air 

temperature and relative humidity were recorded a t  two and five feet aLove 

the ground. Table 1 contains data taken a t  1 hour intervals from 7 8m t o  

6 pm on the days when spectrometer measurements were made. 

Ground level photographs were taken of each sampling p o i n t  along 

with observations on height, growth stage, and general crop conditions. 

Spectral signatures from the S i  and PbS detectors were obtained by 

ratioing the target  reflectance aga ins t  the incoining radiation t o  give  

percentage reflectance. ?he HgCdTe detector d a t a  w i l l  be presented as 

apparent teniperature. 

This i s  one o f  a series o f  data reports; each w i l l  contain the 

d a t a  collected a t  the Yuma, Arizona tes t  s i te  since issuance of  the previous 

report. 

corirp l e t e  d . 
A final analysis and summary will be issued after the study i s  

Data was col lected February19-22, 1974 from the fo l lowing  targets: 

cabbage, broccoli, onions, poppy - 1 ,  poppy - 3,  bare ground, cauliflower, 

carrot, chick peas, poppy - 2 ,  poppy - 4, ancbpoppy - 6. 
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Spectral  Signature Study 

Yuma, Ariz, 1973-74 . 
USDA, NASA, Lockheed and U of A Cooperating 

Field C, Border 10-13 
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Figure 4 . ERL REMOTE SENSING INSTRUMENTED VAN 



Figure 5 TRUCK BOOM MOUNTED SENSOR SYSTEM 











Table 1 RELATIVE HUMIDITY and TEMPERATURE 

FEBRUARY 19, 1974 

NO DATd I 
1 I 



Table 1 RELATIVE HUMIDITY and TEMPERATURE 

FEBRUARY 20, 1974 



Table 1 RELATIVE HUMIDITY and TEMPERATURE 

FEBRUARY 21, 1974 

5 FEET 
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Table 1 RELATIVE HUMIDITY and TEMPERATURE 

FEBRUARY 22, 1974 



PLOT DETAILS 

THIS SECTION CONTAINS FOR EACH PLOT THE FOLLOWING DETAILS: 

- CROP HISTORY 

- GROUND LEVEL PHOTO 

- BORESIGHT PHOTO 

- GROUND TRUTH DATA 

- SPECTROMETER CURVE 



PJDT NO. 1 CABBAGE 

CROP HISTORY 

Nov 6 ,  1973  
Nov 7 ,  1973 
Nov 9 ,  1973 
Gov 12, 1973 
fiov 15,  1973 
Dec 7, 1973 
Dec 1 7 ,  1973 
Dec 26, 3,913 
Jan 11, 1974 
Jan 25, 1974 
Jan 28)  1974 
Jan 29, 1974 
Feb 4 ,  1974 
Feb 14, 1974 
Feb 15, 1974 
Feb 20, 1974 

F e r t i l i z e d  with 50 lbs N/Ac 
Planted  2 rows on 40" beds with 12" spacing 
I r r i g a t e d  
First emergence 

F e r t i l i z e d  with 50 lbs N/Ac - Irrigated 
Thinned to  12" 
Cultivated 
Sidedressed with 50 l b s  N/Ac 
I r r i g a t e d  
Hoed weeas 
Disced fallow port ion 
I r r i g a t e d  
Furrows c u l t i v a t e d  
I r r i g a t e d  
Irrigated 

'Up to a s t a n d  



PLOT NO. i CABBAGE 

GROUND TRUTH DATA 

ATE 

- 
. 1 2 ,  1973 
: 18,  1973 

L 3 ,  1974 
10, 1974 
1 4 ,  1974 
25, 1 9 7 4  

30, 1 9 7 4  

7 ,  1974 

14, 1974 
22, 1974 

CROP 
IIE I GHT 
l i n e  h e s )  

2 
2.5 

4 
5 
5 
6 

7 

9 

10 
10 

GROUND 
COVER 

% 

5 
2 

5 
17 
.20 
25 

25 
25 

27 
28 

GROUND 
SURFACE 

CONDITIONl 

Moist 
Dry 

Moist 1.5" dow 
Moist .5" dowi 
Wet 
Moist 1" down 

Moist 2" down 
d e t  

Moist 1" down - 

CROP 
CQND IT ION 

Norma 1 
fhinning-shoc 
3 lightly 

wilted 
:old - wi 1 t e d 
Yorma 1 
!?ormat 
lormal 

Jo m a  1 
Normal 

Normal 
Normal 

COMiLI E ETS 

- 
Thinned Dcc 17, 1973 

- - 
5 %  weeds salt on rows - 
Jan 21, 1974 

I r r iga ted  Feb 4 ,  
No weeds 

- 

- 



PLOT NO. 1 CAlfI%ACE 

FEBRUARY 19, 1974 

~- 

GROUND LEVEL 

BORESIGHT 

C i r c l e  r e p r e s e n t s  spec t romete r  signature 



PLOT w. z BKOCCOLL 

CROP kIISTOKY 

flov 6,  l.973 
Nov 7, 1973 
Nov 9 ,  1973 
Nov 12, 1973 
Nov 15, 1973 
Dec 7, 1973 
Dee 1 7 ,  1973 
Dec 2 6 ,  1973 
J a  11, 1974 
Jan Ifj, 1974 
Jan 28, 1974 
J a n  2 9 ,  1974 
Feb 4 ,  1974 
Feb 14, 1974 
Feb 1 5 ,  1974 
Feb 20 ,  1974 

F e r t i l i z e d  with 50 lbs N/Ac 
Planted 2 r o w s  on 40" beds  w i t h  12" spacing 
Irrigated 
Firs t erne rgence 
Up to a stand 
Ferti l ized with 50 lbs N/Ac - Irrigated 
Thinned to  14" 
Cultivated 
Sidedressed w i t h  50 l b s  N/Ac 
I r r i g a t e d  

Hoed w e e  ds 
Disced fallow portion 
Irrigated 
Furrows cultivated 
Irrigated 
Irrigated 
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PLOT NO. 1 

SPECTROMETER SIGNATURE 

CABBAGE 

100 Wx LN fiUN C A T E  

I 

0. I a 

U I  l ? l I 3 / S C 4 1  
O Q l U  Q I  

L YAVELLNGTH I N  MICRONS 



PLOT NO. 2 BROCCOLI 

GROUND DATE GROUND 

Dec 12, 1973 
- Dec 18, 1973 

J a n  3, 1974 
J a n  10, 1974 
Jan 14, 1974 

Jan 25, 1974 

Jan 30, 1974 

Feb 7, 1974 

Feb 14, 1974 
Feb 22, 1974 

CROP 
HE I GHT 

( i n c h e s )  

2 
2.5 

4 
5 

6 

8 

9 

10 

12 
14 

GROUND TRUTH DATA 

COVER 
% 

5 
2 

5 
15 
18 

22 

24 

30 

31 
38 

SURFACE 
COhiD I T I  ON: 

Moist 
Moist I" down 

Moist 1.5" down 
Moist .5" down 
Wet 

Bois t 1"down 

Moist 2" down 

Wet 

Moist 1" down - 

CROP 
CONDITION 

Jorma 1 
'h inning- s hoc 
llight ly 

:o ld-wi l ted  
Iormal 
Normal 

'ormal 

lormal 

Jormal 

Jormal 
Norma 1 

w i l t e d  

. COMMENTS 

- 
Thinned Dec 17, 1973 

0 

Tens. - 4 0  s a l t  on row 
Jan 21, 1974 .. 
Irrigated Feb 4 ,  No 
weeds, Tens.= 30 

Tens.= 20 on Feb 15,3;6 
Feb 19, 50 Feb 20 



13~,cr NO. 2 l:i~o~:~:ol,l 

FEBRUARY 19, 1974 

GROUND LEVEL 



PLOT NO. 2 BROCCOLI 

SPECTROMETER SIGNATURE 
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PLOT NO. 3 0NZI)NS 

CROP HISTORY 

Nov 6 ,  1973 
Nov 7, 1973 
Nnv - 9 ,  1373 
Nov 21,  1973 
Nov 2 6 ,  1973 
Dec 7 ,  1973 
Dec 2 6 ,  1973 
Jan 11, 1974 
Jan IS, I974 
Jan 2 8 ,  1974 
Jan 29 ,  1974 
Feb 4 ,  1974 
Feb 14, 1974 
Feb 1 5 ,  1974 
Feb 2 0 ,  1974 

F e r t i l i z e d  w i t h  50 lhs N / A c  
P.Lilnted 4 rows on 40" letlr~ w i t h  h - t i - ~ i ' '  ::pncinj: 
1. r righ tctl 
L r r iga ted 
F i r s t  emergence 
F e r t i l i z e d  with 50 l b s  N/Ac - Irrigated 
C U I  t j. va t e d 
S i d e d r e s s e d  with 50 l b s  N/Ac 
Hand weeded - Irrigated 

Hoed weeds 
Disced fallow por t ion  
Irrigated- 
Furrows c u l t i v a t e d  
I r r i g a t e d  
I r r i g a t e d  



PLOT NO. 3 ONIONS 

GROUND TRUTH UATA 

DATE 

Dee 12, 1973 
Dee 18, 1973 
Jan 3, 1974 
Jan 10, 1974 
Jan 14, 1974 
Jan 25, 1974  

Jan 30, 1974 

Feb 7 ,  1974 

Feb 14, 1974 
Feb 22, 1974 

CItO P 
€IF, I GfiT 

( i n c h e s )  
- 
. 5  

3.5 
3 
4 
6 

7 

8 

8 
10 

CROULW 
COVER 

% 
1 
1 
2 

10 
8 

15 

15 
17 

17 
18 

GILOIJNI) 
SURFACE 

COND I T ION: 

Moist 
Moist 1" down 
Moist 1.5" dowi 
Moist .5" down 
Wet 
Moist 1" down 

Moist 2" down 
Wet 

Moist 1" down - 

Norma 1 
Wilted 
Co Id-w i 1 t 
Norma 1 
Norma 1 
Normal 

Norma 1 
N o r m a l  

N o r m a l  
Norma 1 

- 
Weeded, Thinned 
. Jan 14, 1974 
Salt on rows 

Jan 21,  1974 

1rri.g:ntcd Feb 4 ,  
No wecds - 



l’TAOT N O .  3 O N  IONS 

GROUND LEVEL 

BORES IGHT 

Circle represents spectrometer signature 
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PLOT NO. 3 ONIONS 

SPECTROMETER S IGNATURE 

itRS H I M  SEC H:FC 

18 I 6  46 9 a 7  

- - ~ . - -  

C H A R  

0 

I 

I 0.1 0.8  I 
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9 1.0 



PLOT NO. 4 

I;ov 6, 1973 
Nov 7 ,  1973 

tIov 9 ,  1973 
tiov L5, 1973 
Dec 7 ,  1973 
Dec 1 7 ,  1973 
Dcc 26,  1973 
Jan 11, 1974 
3:a 15, 1974 
.Jail 2 8 ,  1974  
.J:in 29,  1 9 7 4  
E e b  4 ,  1974 
Feb 14, 1974 
Feb 15, 1974 
Feb 20, 1974 

POPPY - I 
(Acqui s i t ion  N o .  B-40-6-3) 

CROP HISTORY 

F e r t i l i z e d  with 50 l b s  N/Ac 
Planted  2 rows on 40" beds with  12" spacing and 3" between 
plants  in d r i l l  
Irrigated 
Up to a s t a n d  
F e r t i l i z e d  with 50 lbs N/Ac - I r r i g a t e d  
Thinned to 9" 
C u l t i v a t e d  
Sidedressed with  50 lbs N/Ac 
I rrFga ted  
Hoed veeds 
Oi.; cc d f a  11 .0~  p o r t i o n  
Irr i.gated 
Furrows c u l t i v a t e d  
Irr iga t e d  
I r r i g a t e d  



PLOT NC, 4 

DATE 

Dec 18, 1973 
Jan 3, 1974 
Jan 10, 1974 
Jan 14, 1974 
Jan 25, 1974 

Jan 3 0 ,  1 9 7 L  
Feb 7 ,  1974 
Feb 14, 137- 
Feb 22, 13:L 

GI10 P 
IIE I UfT 
(i Iic lies) 

.5 
1.5 
2 
3 
5 

7 
10 
13 
16 

GIiOUNU TRUl'ff DATA 

GIiOUNl 
COVER 

70 
1 
5 
12 
22 
27 

27 
30 
40 
49 

GIiOUNI) 
s u 11 FACE 

CON D I T I ON 
Moist 1" down 
!foist LS!' down 
Moist -5'' down 
Wet 
Xoist 1" down 

Yoist 2" down 
Wet 
4loist 1" down - 

POPPY - 1 
(Acquisition No. B-406.- 3 

CIZOP 
CO NI) F T 10 N 

Wilted 

Normal 
N O W 1  
'Normal 

Normal 
No mal 
Normal 
Normal 

- 

CONPIENTS 

Thinned Dee 17 - - - 
-Salt  on rows 
Jan 21, 3974 - 

No weeds 
c 

- 
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PLOT NO. 4 

SPECTROMETER SIGNATURE 

POPPY-1 
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PLOT NO. 5 

Nov 6, 1973 
Nov 7 ,  1973 

Xnv 9 ,  1973 
Nov 15, 1973 
Dec 7, 1973 
Der 17, 1973 
Uec 2 6 ,  1 9 7 3  
Jan 11, 1974  
Jan  15, 1974 
Jan 2 8 ,  1974 
Jan 2 9 ,  1974 
Feb 4 ,  1974  
Feb 1 4 ,  1974 
Feb 15, 1974  
Feb 20 ,  1974 

POPPY - 3 
(Acqu i s i t i on  No. 37 192 3) 

CROP HISTORY 

F e r t i l i z e d  wi th  50 lbs N/Ac 
P l a n t e d  2 rows on 40" beds  w i t h  12" spac ing  and 9" between 
p l a n t s  i n  d r i l l  
I r r i g a t e d  
Up t o  a s t a n d  
F e r t i l i z e d  wi th  50 lbs N / A c  - I r r i g a t e d  
Thinned t o  gff 
C u l t i v a t e d  
S idedres sed  w i t h  50 lbs N/Ac 
I r r i g a t e d  
Hoed weeds 
Disced f a l l o w  p o r t i o n  
I r r i g a t e d  
Furrows c u l t i v a t e d  
I r r i g a t e d  
I r r i g a t e d  



PLOT NO. 5 

DATE 

Dec 18, 1973 
J a n  3 ,  1974 
J a n  10, 1974 
J a n  1 4 ,  1974 
Jan 25, 1974  

Jan 30, 1974  
F c b  7 ,  1974 
Feb 14, 1974 
Feb 2 2 ,  1974 

CROP 
HE I GIfT 
(i nc h e s  > 

.5  

2 
3 
4 

5 
8 

10 
15 

- 

GROUND TRUTH DATA 

GROUN 
COVER 

% 

1 

12 
22 
25 

25 
30 
35 
4 8  

- 

GROUM) 
SURFACE 
CONDITION 

Moist 1" down 
Moist 1.5" dow 
Moist 1.5" dow 
Wet 
Moist I" down 

Moist 2" down 
de t 
Hois t  1" down 

Po PPY- 3 
( A c q u i s i t i o n  No. 371923)  

CROP 
CONDITIO) 

W i  l t t d  

XO rma 1 
Norma 1 

- 

Norma 1 

Normal 
Ilormal 
Norma 1 
Normal 

COSIPIENTS 

Thinned Dec 1 7  - - - 
S a l t  on row5 

Jan 2 1 ,  1 9 7 4  - 
i;o wecds 
l ieginning t o  bud 

- 



PLOT NO. 5 

FEBRUARY 19, 1974 

GROUND LEVEL 

POPPY - 3 
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PLur NO. 5 

H X  LN RUN C A T E  

91-111 A ¶ 26 19 FEE T4 

POPPY-3 

SPECTROMETER S IGNATURE 

V G S  MIN SEC HSEC 

--I--- - 
I T-- - 

I 
I 0.7 

-I---- 

__.- -_ 

1 0.0  

-- I 

- - -  -. 

I m - -  

--- - -1 

WAVELENGTH IN MICRONS 



PLOT NO. 6 BARE GROUND 
CROP HISTORY (WET 1 

Nov 6 ,  1973 
Dcc 7, 1973 
Dec 26, 1973 
Jan 28, 1.974 
Jan 29, 1974 
Feb 14, 1974 
Feb 15, 1974 
Feh 20, 1974 

Fertilized with 50 11)s N/Ac  
Fertilized with 50 11)s N/Ac-Irrigated 
Cultivated 
Hoed wceds 
D i s ced f a1 1 ow por t i on 
Furrows cultivated 
Irrigated 
Irrigated 



PLOT NO. 6 

GROUNZ) TRUTH DATA 

DATE 

Dec 12, 1973 
Dec 18, 1973 
J a n  3, 1974 
J a n  1 0 ,  1974 
J a n  1 4 ,  1974 

Jan  25, 1.974 

J a n  3 0 ,  1 9 7 4  

GROU hQ GROUND 

Moist 
Moist 1" down 
Dry at 6" 
Moist .5"  down 

Moist 1" down 
Dry 

CROP 
COND T'I' I ON 

- - 
* 

No weeds 
No weeds 
No weeds 
Sal t on r0C:S 

Jan 2 1 ,  1374 
- 



PLOT NO. 6 BARE GROUND 
WET 1 

FEBRUARY 19, 1974 

GROUND LEVEL 



PLOT NO. 6 

S PECTROMETEK S IGNATURE 

BARE GROUND 
(WhT) 

, *n Y ”  I . .  -.*.a rl. ... e.. . * 

4- I 

L’AVELENGTH I N  MICRONS 



PLOT NO. 12 CAULIFLOWER 

CROP HISTORY 

Nov 6 ,  1973 
Nov 7 ,  1973 

Nov 9 ,  1973 
30v 13, 1973 
Nov 15 , 19 73 
Dec 7 ,  1973 
Dec 1 7 ,  1973 
Dec 2 6 ,  1973 
J a n  11, 1974 
Jan 15, 1973 
Jan 28, 1974 
Feb 4 ,  1974 
Feb 14, 1974 
F'eb 1 5 ,  1974 
Feb 20, 1974 

F e r t i l i z e d  w i t h  50 l b s  N/Ac 
P l a n t e d  2 rows on 40" beds  w i t h  12" s p a c i n g  and 24" 
s p a c i n g  i n  d r i l l  
I r r i g a t e d  
F i  rs t erne rgen ce 
Up t o  a s t a n d  
F e r t i l i z e d  w i t h  50 l b s  N/Ac - I r r i g a t e d  
Thinned t o  24" 
C u l t i v a t e d  
S i d e d r e s s e d  w i t h  50 lbs N/Ac 
Hoed w e e d s  
Disced f a l l o w  p o r t i o n  
I r r i g a t e d  
Furrows c u l t i v a t e d  
I r r i g a t e d  
I r r i g a t e d  



PLOT NO. l2 CAUL IFLOWE R 

DATE 

Dec 1 2 ,  1973 
Dec 18, 1973 
Jan 3, 1974 
J a n  10, 1974 
Jan 14, 1974 
J a n  25, 1974 

Jan 30, 1974 
Feb 7, 1974 
Feb 14, 1974 
Feb 22, 1974 

CROP 
HE I GHT 

( i n c h e s )  

1 
2.5 
4 
6 
6.5 
9 

9 
12 
13 
15 

GROUND TRUTH DATA 

GROUND 
COVER 

% 

6 
2 

12 
15 
30 

25 
25 
27 
28 

- 

GROUhX) 
SURFACE 

CONDITION: 

Moist  
Moist  1" down 
Moist 1.5" dowr 
Moist  .5" dowr 
Wet 
Moist 1" down 

Hoist 2" down 
TJe t 

, fois t  1" down - 

CROP 
COND I T ION 

Normal 
Wilted 
Cold-wi l ted  
Norma 1 
Normal 
Normal 

No m a l  
M o rma 1 
Normal 
Norma 1 

COMMENTS 

- 
Thinned Dee 17 
Few weeds - - 
5% weeds Salt on 
row Jan 21, 

1974 - 
No weeds - - 



PLOT NO. 1 3  CARROT 

CROP HISTORY 

Nov 6 ,  1973  
lfov 7 ,  1973  
Nov 9 ,  1973  
Nov 21, 1973  
Nov 2 6 ,  1 9 7 3  
Dec 7, 1 9 7 3  
Dec 2 6 ,  1973  
J a n  11, 1974  
Jan  15, 1 9 7 4  
J a n  28, 1 9 7 4  
Jan 2 9 ,  1974  
Feb 4 ,  1974 
Feb 1 4 ,  1974 
Feb 1 5 ,  1974  
Feb 2 0 ,  1974  

F e r t i l i z e d  w i t h  50 l b s  N/Ac 
P l a n t e d  4 rows on 40" beds w i t h  4-8-4" spac ing  
I r r i g a t e d  
I r r i g a t e d  
F i r s t  emergence 
F e r t i l i z e d  wi th  50 l b s  N/Ac - Irrigated 
C u l t i v a t e d  
S idedres sed  w i t h  50 l b s  N / A c  
I r r i g a t e d  - Sprayed w i t h  Lorax 
Hoed weeds 
Disced f a l l o w  p o r t i o n  
I r r i g a t e d  
Furrows c u l t i v a t e d  
I r r i g a t e d  
I r r i g a t e d  



PLOT NO. 13 CARROT 

DATE 

Dee 12, 1973 
Dec 18, 1973 
Jan 3, 1974 
J a n  10, 1974 
J a n  14, 1974 
Jan 25, 1974 

Jan 30, 1974 
Feb 7,. 1974 
Feb 14, 1974 
Feb 22, 1974 

CROP 
HE; 1: GI1T 
(i nc h c s )  

.25 
.5 

1 
2 
2 
4 

2 
5 
7 
8 

GROUiW TRUTH DATA 

GROUNI: 
COVER 

% 
- 
1 

10 
30 
20 
31 

31 
35 
40 
46 

GROUND 
SURFACE 

CONDITION 

Moist 
Moist 1" down 
Moist  1.5" dowr 
Moist  .5" dowr 
Wet 
Moist 1" down 

Moist 2" down 
Wet 
Nois t  1" down - 

CROP 
CONDITION 

Normal 
Normal 
Norma 1 
Normal 
Norma 1 
No mal 

Normal 
M orma 1 
Normal 
Norma 1 

COMMENTS 

- 
1% Weeds 
10% Weeds 
7% Weeds 
1% Weeds, Tens .= 11 

jalt  on rows 
Jan 21, 1974 - 

bfo weeds, t e n s .  ='I4 

Small white 
blossoms. 
Tens .= 10 on Feb 1-1 
1 5  Feb 13 ,  14 
Feb 15, 28 
Feb 19, 37 Feb 20 

- 



PLOT NO, 13 

FEBRUARY 19, 1974 

CARROT 

GROUND LEVEL 

BORES IGHT 

Circle represents spectrometer signature 



PLOT NO. 13 CARROT 

S PECTROMETER SIGNATURE 

100 

* O  

OU 

TU 

eu 

sa 

4 u  

3C 

LC 

IC 

a 

MSEC 

b 4 t  

CHAR 

0 

WAVELENGTH XN MICRONS 



PLOT NO. 1 4  

I lov 6 ,  1 9 7 3  
Dcc 4 ,  1 9 7 3  
E c c  7 ,  1 9 7 3  
Dec 2 6 ,  1 9 7 3  
J a n  7 ,  1 9 7 4  
Jan 11, 1 9 7 4  
Jan 15, 1974 

J a n  2 9 ,  1974 
Feb 4 ,  1974 
Feb 14, 1974 
Feb 15, 1974 
Feb 2 0 ,  1974 

J a n  2 8 ,  1974 

CROP HISTORY 

F e r t i l i z e d  w i t h  50 lbs N / A c  
P l a n t e d  2 rows on 40" beds  w i t h  1.2'' spac ing  
F e r t i l i z e d  w i t h  50 lbs N/Ac - irrigated 
F i r s t  emergence - Cultivated 
Poor s t a n d  
Sidedressed with 50 lbs N/hc 
Transplanted f o r  p r o p e r  stand -- Irrigated 
Hoed weeds 
Disced f a l l o w  portion 
I r r i g a t e d  
Furrows cultivated 
Irrigated 
I r r iga ted  



PLOT NO. 14 C H I C K  PEt\s 

Dec 12, 1973 
Dec l e ,  1973 
J a n  3 ,  1974 
J a n  10, 1974 
Jan 14, 1974 
Jan 25, 1974 

Jan 30, 1974 
Feb 7 ,  1974 
Feb 14 ,  1974 

Feb 2 2 ,  1974 

GROUND TRUTH DATA 

CIIO U NT 1 
SUftb' ACI: 

CONI> I T  ION 
Moist 
Moist  1" down 
Moist 1.5'l dow 
Moist .S" dow 
Wet 
Moist  1" down 

Moist 2" down 

Moist 1" down 
Wet 

- - 
Karma 1 
Norma 1 
Norma 1 
No mal 

Normal 
Normal 
Normal 

Normal 

- - 
Poor s t a n d  
T r a n s p l a n t e d  f o r  
good s t a n d  
S a l t  on rows - 
Jan 21, 1974 

No weeds 
IZeginning t o  bloom, 
poor s t a n d  - 



PLOi NO. 14 CHICK PEAS 

FEBRUARY 19, 1974 

GROUND LEVEL 

BORES IGHT 

Circle represents spectrometer signature 



CIJICK PEAS 

SPECTROMETER SIGNATURE 

,- 

P 
E 
R 
C 
E 
N 
1 

R 
E 
F 
L 
E 
C 
1 
A 
N 
C 
E 

t oa HI CN 

00 

.C 

IC 

.C 

I C  

4c 

30 

10 

e 

3 1 - 1 5  A 14  

C 
I 

0 . 6  

MSEC 
403 

CHAR 

0 

. 

I 1 

WAVELENGTH IN MlCGONS 



Nov 6 ,  1973 
Nov 7, 1973 

Nov 9 ,  1973 
Nov 15, 1973 
Dec 7 ,  1973 
Dec 1 7 ,  1973 
Dec 26,  1973 
Jan 11, 1974 
Jan 15, 1974 
Jan  28, 1974 
Jan  2 9 ,  1974 
Feb 4 ,  1974 
Feb 14,  1974 
Feb 1.5, 1974 
Feb 20, 1974 

PLOT NO. 15 
POPPY - 2 

(Acqu i s i t i on  No. M-89) 

CROP HISTORY 

F e r t i l i z e d  w i t h  50 l b s  N/Ac 
P l a n t e d  2 rows on 40" beds  w i t h  12" s p a c i n g  and 9" 
s p a c i n g  i n  d r i l l  
I r r i g a t e d  
Up t o  a s t a n d  
F e r t i l i z e d  with 50 l b s  N/Ac - I r r i g a t e d  
Thinned t o  9" 
C u l t i v a t e d  
S idedres sed  w i t h  50 l b s  N/Ac 
I r r i g a t e d  
Hoed weeds 
Di.sced f a l l o w  p o r t i o n  
I r r i g a t e d  
Furrows c u l t i v a t e d  
I r r i g a t e d  
I r r i g a t e d  



PLOT NO.' 15 

GROUND TRUTH DATA 

DATE 

Dec 18, 1973 
J a n  3, 1974 
J a n  10, 1974 
J a n  l h ,  1974 
Jan 25, 1974 

Jan 30, 1974 

F e l ~  7 ,  1974 
Feb 14, 1974 
Feb 2 2 ,  1974 

CROP 
HE I GHT 

( i n c h e s )  

1 
1.5 
2 
3 
5 

6 

8 
1 2  
16 

GROUND 
COVER 

% 

1 
5 

10 
22  
23 

25 

45 
40 
52 

GROUND 
SURFACE 
CONDITION, 

Moist 1" down 
Moist 1.5" d m r  
Moist .5" dowr 
Wet 
Moist 1" down 

Moist 2'' down 

Wet 
Moist 1" down 

- 

POPPY-2 
( A c q u i s i t i o n  No. M-89) 

CROP 
CONDITION 

W i l t e d  
Norma 1 
Norma 1 
Norma 1 
Normal 

Normal 

Normal 
Normal 
Norma 1 

COMMENTS 

Thinned Dec 17 - - - 
Salt on rows - 
Jan 21, 1974 - 

NO weeds.,, t e n s .  =38 

Tens.= 13 on Feb 11, 
16 Feb 13, 19 
Feb 15, 32 Feh 1 9 ,  
38 Feb 20 

- 



POPPY-2 

FEBRUARY 19, 1974 

GROUND LEVEL 

BORES IGHT 

Circle represents spectrometer signature 



POPPY -2 

- 
1 oc 

9c 

(11 

71 

el 

F 
E 
R 
C 

N 
T 

f ” 

E 
F 
L 

C 
T 
A 
N 

E 4  

c 
3 

2 

1 

3 f’!;(:‘I‘KOM.ETER SIGNATURE 

CHAR 

0 

. . 

0 

WAVELENGTH I N  M I C R O N S  



PLOT NO. 16 

CROP HISTORY 

POPPY .- 2, 
(Mixture of Poppy 1,2,3) 

Nov 6 , 1 9 7 3  
Nov 7, 1 9 7 3  

Nov 9 ,  1973 
Nov 1 3 ,  1373  
Nov 35, 1973  
D t c  7, 1973  
Dec 1 7 ,  1973  
Dec 26, 1977 
J a  11, 1974 
Jan LS, 1974 
Jan 28,  1 9 7 4  
J an  29, 1974 
Feb 4 ,  1974 
Feb 14,  1974 
Feb 15, 1974 

' Feb 20, 1974 

Fertilized with 50 J b s  N / A e  
Plan ted  2 rows on 40" beds  w i t h  17." spacing and 9" 
spacing i n  d r i l l  
I r r i g a t e d  
F i r s t  emergence 
Up t o  a s t a n d  
F e r t i l i z e d  with 50 lbs N/Ac - I r r i g a t e d  
Thinned t o  9'' 
C u l t i v a t e d  
S i d c d r e s s e d  with 50 lbs N/Ac 
I r r i g a t e d  
[toed weeds 
Disced f a l l o w  p o r t i o n  
I r r i g a t e d  ' 

Furrows c u l t i v a t e d  
I r r i g a t e d  
I r r i g a t e d  



PLOT NO. 16 

DATE 

Dec 12,  1973 
Dec 18, 1973 
J a n  3 ,  1974 
Jan IO,. 1974 
Jan 14 ,  1974 
Jan 25, 1974  

J a n  30,  19 74 

Feb 7, 1971, 
Fcb 14, 1974 
Feb 22,  1974 

CROP 
HE I GHT 
(inches) 

.5 
1 
1 
2 
2.5 
4 

6 

7 
10 
15 

GROUND TRUTH DATA 

GROUETD 
COVER 

% 
- 
1 
3 

10 
20 
20 

23 

'3 5 
35 
4 9  

GROUND 
SURFACE 
CONDITION: 

Moist 
Moist 1" down 
Moist: 1.5" dowr 
Moist .5" dowi 
Wet 
Eloist 1" down 

Moist 2" down 

Net 
Mofs t 1" down - 

POPPY-4 
(Mixture of 1 , 2 , 3  ) 

CROP 
CONDITION 

Norma 1 
Normal 
Norma 1 
Normal 
Norma 1 
Normal 

Normal 

Normal 
Normal 
Norma 1 

COMMENTS 

- 
Thinned Dec 12 - - - 
S a l t  on rows - 

Jan 21, 1974 - 
No wcet l s  - - 



FEBRUARY 19, 1974 

POPPY-4 

-- 

GROUND LEVEL 

BORESIGHT 

Circle represents spectrometer signature 

r 



3 aa nx LN 

1 I 91-111 A 16 

0.4 0.6  O.? 0.8 

WAVELENGTH I N  M I  CEONS 

. 



PLOT NO, 17 

Nov 6 ,  1973 
Nov 7,  1973 
Nov 9 ,  2977 
Nov 15, 1973 
Dec 7 ,  1973 
Dec 17 ,  1977 
Dcc 2 6 ,  1977 
J a n  11, 1974 
J a n  15, 1974 
J a n  2 8 ,  1974 
J a n  29, 1974 
Fcb 4 ,  1974 
F e b  14, 1974 
Feb 1 5 ,  1974 
Feb 20, 1974 

POPPY - 6 
(Acqnisi  t i o n  No. E-40-6-3) 

CROP HISTORY 

F e r t i l i z e d  w i t h  50 l b s  Nlhc 
P lan ted  2 rows on 40" beds  w i t h  12" spac ing  and 9" spac ing  i n  d r i l l .  
I r  r i gated 
IJp t o  a s tand  
I:c.rti.lized w i t h  SOlbs NIRc - Lrrigatcd 
'T'hinncd t o  9'' 
C u l t i v a t e d  
Sidcdressed with  50 l b s  N / A c  
I r r i g a t e d  
Hoed weeds 
Disced fallow portion 
Ir r i g a t e d  
Fur rows c u  1 t i v a t  ed 
I r r i g a t e d  
I r r i g a t e d  



DATE 

Dee 18, 1973 . 
Jan 3, 1974 
Jan 10; 1974 
Jan 14, 1974 
Jan 25, 1974 

Jan 30, 1974 
Feb 7, 1374 
Feb 14, 1374 
Feb 22, 1374 

CROP 
I1E I GlIT 

[ i n c  lies ) 

1; 
1-2 
2 
2.5 
5 

6 
7 
11 
14.5 . 

GROUND 
COVER 

Yo 

1 '  
4 

10 
20 
22 

35 
30 
38 
48 

GROUND 
s u IZFACE 

COKDITION: 

Moist 1" down 
Moist 1.5 down 
Moist 15" down 
Wet 
Moist 1" down 

Moist 2" down 
Wet 
Moist I" down - 

CIiO P 
CONUITION 

Wilted 
Normal. 

~ Normal 
Normal 
Normal 

Nonual 
No mal. 
Normal 
Normal 

Chinned Dec 12 

- - 
Salt on rows 

Jan 21, 1974 - 
lo weeds - - 



FEBRUARY 19, 1974 

GROUND LEVEL 

POPPY-0 

BORESIGHT 

Ci.i-clc 1-c~prcsciits spectrometer s igna tu re  



F 
E 
R 
C 
E 
N 
T 

R 
E 
F 
L 
E 
c 
T 
A 
N 

E 

SO 

00 

TII 

ea 

¶ C  

4c 

3C 

21 

1 1  

I 

S PECTROMETEJI SIGNATURE 

POPPY-6 

H X  L N  

91-ts.1 A 1 7  

/ 
4 I 

_- . . . 

0 I 

WAVELENGTH t N  MXCEClNf 



PLOT NO. 23 

CROP HISTOPbY 

Mov 6 ,  1.973 
Nov 7, 1973 
Nov 9, 1.973 
flov 12, J-973 
Nov 15, 1973 
Dec 7, 1973 
Dec 17, 1973 
Cec 26, 1973 
Jan lJ., 1974 
Jnn L5, 1974 
J a n  28. 197b 
J a n  29, 1914 
Feb 14, 1974 
Feb 15, 1974 

F e r t i l i z e d  w i t h  SO lbs N / A c  
P l a n t e d  2 rows on 40" beds  w i t h  12" spacling 
I r r i g a t e d  
F i r s t  emerg+ nnce 
Up to  a s t a n d  
F e r t i l i z e d  w i t h  50 lbs N/A.c - I r r i g a t e d  
Thinned to 12" 
C u l t i v a t e d  
S i d e d r e s s e d  w i t h  50 l b s  N / A c  
Irrigated 
floc d weeds  
Uisced fallow p o r t i o n  
Furrows c u l t i v a t e d  
I r r i g a t e d  



PLOT NO. 23 CABBAGE 

GROUND TRUTH DATA 

CIZO P 
IIE I GIIT 

D ~ C  la, 1973 

Jan 3, 1974 
Jan 10, 1974 
Jan 14, 1974 
Jan 25, 1974 

Jan 30, 1974 
Feb 7, 1974 
Feb 14, 1974 
Feb 2 2 ;  1974 

1 

3 -4 
5 
5 
5 

5 
6 
7 

7 

COVER 
70 

1 

2 
17 
20 
17 

15 
20 
20 
22 

GROUND CROP 

Moist 1" down I Wilted 
Moist 1.5" dow- 
Moist .5" dow 
We I: 
Moist 3" down 

Norma 1 
Normal 
Normal 
Normal 

Normal 
Normal 
Normal 
Norma 1 

COMblENTS 

Thinned Dcc 17 
1973 - - - 

Salt on rows - 
Jan 21, 1974 - 

No weeds - 
0 



PLOT NO. 23 

FEBRUARY 19, 1974 

GROUND LEVEL 

BORES IGHT 

Circle represents spectrometer signature 

CABBAGE 



PLOT NO. 23 CABBAGE 

SPECTROMETER SIGNATURE 

IO0 M Y  C N  LUN C A T E  

28 19 FEB 7 

HRS MXN SEC MSEC 

WAVELENGTH IN MICRONS 

CHAR 

0 0 



PLOT NO. 24 BROCCOLI 

Nov 6 ,  1973 
Nov 7, 1973 
Nov 9 ,  1973 
Nov 12, 1973 
Nov 15 , 1973 
Dec 7, 1973 
Dec 1 7 ,  1973 
Dec 26, 1973 
Jan  11, 1974 
Jan  15, 1974 
Jan 28, 1974 
Jan 29, 1974 
Feb 14, 1974 
Feb 15, 1974 

CROP HISTORY 

F e r t i l i z e d  w i t h  50 l b s  N/Ac 
P l a n t e d  2 rows on 40" beds w i t h  12" spac ing  
I r r i g a t e d  
F i r s t  emergence 
Up t o  a s t a n d  
F e r t i l i z e d  w i t h  50 l b s  N/Ac - I r r i g a t e d  
Thinned t o  14" 
C u l t i v a t e d  
S idedres sed  w i t h  50 l b s  N/Ac 
I r r i g a t e d  
Hoed weeds 
D i s  ced f a l l o w  p o r t i o n  
Furrows c u l t i v a t e d  
I r r i g a t e d  



PLOT NO. 24 BROCCOLI 

DATE 

Dec 18, 1973 
Jan 3 ,  1974 
J a n  10, 1974 
Jan 14, 1974 
Jan 2 5 ,  1974 

Jan 30, 1 9 7 4  
Fcb 7 ,  1974 
Feb 14, 1974 
Feb 22, 1974 

CROP 
HE I GHT 
(i nc ties 1 

1 
3 
5 
6 
5 

7 
8 
9 
10 

GROUND TRUTH DATA 

GROUAW 
COVER 

% 

1 
1 

15 
18 
17 

1 7  
20 
2 5  
27 

GROUND 
SURFACE 
CONDITION 

Moist 1" down 
Moist 1.5" dow 
Moist 1.5" dow 
Wet 
Moist 3" down 

Moist 2" down 
Dry 
Dry - 

CROP 
CONDITION 

Wilted 
Norma 1 
Normal 
Norma 1 
Normal 

L 

Normal 
Normal 
Normal 
Norma 1 

COMMENTS 

Thinned Dee 1 7  - - - 
Time = 3 
5% weeds, Salt on row 

Jan 21, 1974 
- -  

No weeds, tens. =70 

Tens.= 6 1  on Feb 11, 
66 Feb 13, 67 Feh  15 
12 Feb 20 

- 



IiROCCOLI 

FEBRUARY 19, 1974 

PLOT NO. 24 

GROUND LEVEL 

BORESIGHT 

Circle r ep resen t s  spectrometer s igna ture  



I3 KOCCOL 1 

SPECTROMETER SIGNATURE 

P 
E 
R 
C 
E 
N 
T 

a 
E 
P 

* * 

u l l 0 e / s c 4 0 2 ~  
0 0 2 3  ‘ J O 0 Q  

VAVCLeNCTH 1N WIC%?NS 



PLOT NO. 25 ONIONS 

Nov 6 ,  1973 
Nov 7, 1973 
Nov 9 ,  1973 
Nov 21, 1973 
Nov 26,  1973 
Rec 7, 1973 
Dec 26, 1973 
Jan 11, 1974 
Jan 15, 1974 
Jan 28, 1974 
Jan 29, 1974 
Feb 14 ,  1974 
Feb 15, 1974 

CROP HISTORY 

F e r t i l i z e d  w i t h  50 l b s  N / A c  
P l a n t e d  4 rows on 40" beds w i t h  4-8-4" spac ing  
I r r i g a t e d  
I r r i g a t e d  
F i r s t  emergence 
F e r t i l i z e d  w i t h  50 l b s  N/Ac - I r r i g a t e d  
C u l t i v a t e d  
S idedres sed  w i t h  50 l b s  N/Ac 
Hand weeded - I r r i g a t e d  
Hoed weeds 
Disced f a l l o w  p o r t i o n  
Furrows c u l t i v a t e d  
I r r i g a t e d  



PLOT NO. 25 

GROUhT TRUTH DATA 

ONIONS 

DATE 

Dec 18, 1973 

J a n  3 ,  1974 
J a n  10,  1974 
J a n  1 4 ,  1974 

J a n  25, 1974 

J a n  30, 1974 
Feb .  7 ,  1974 
F e b  14, 1974 
Feb 22 ,  1974 

CROP 
HE I GHT 

( i n c h e s )  

I 

2- 3 
3 
4 

6 

7 
7 
9 
9.5 

GROUND 
COVER 

% 

3 

4 
1s 
8 

8 

10 
10 
12 
14 

GROUND 
SURFACE 

CONDITION 

l.ioist 1" down 

Moist 1 . 5 "  dowi 
Moist .?I" dowi 
Wet 

Moist 3" down 

Moist 2" down 

D r y  
D r y  - 

CROP 
CONDITION 

Sprouts  

N o r m a  1 
N o r m a  1 
Norma 1 

Normal 

Normal 
Normal 
N o r m a l  
N o r m a l  

emerging 

CObLlr,I E N T S 

5I Weeds 
Thinncd anri w c . e d c ~ I  
J a n  14, 1974 
Salt on rows - 

J a n  21 ,  1974 - 
No weeds 

9 - 



FERRUAIIY 1 9 ,  1974 

GROUND LEVEL 

BORES IGHT 

C i r c l e  r e p r e s e n t s  spec t romete r  s i g n a t u r e  

ONIONS 

9 



PLOT NO. 25 ON IONS 

r 

P 
E 
R 
C 
E 
N 
1 

R 
E 
F 
L 
E 
C 
T 
A 
N 
C 
E 

- 

100 

.Q 

.O 

70 

SO 

¶O 

40 

aa 

20 

t o  

0 

SPECTROMETER SIGNATURE 

WAVELENGTH I N  WlCriONf 

. 

I I 
* 
1 



PLOT NO. 26 

CROP HISTORY 

POPPY - 1 
(Acquisition No. B-40-6-3) 

Nov 6 ,  1373 
Nuv 7 ,  1973 

Nov 9 ,  1 9 7 3  
N O V  J.5, 1 9 7 3  
Dec 7 ,  1 9 7 3  
Dec 1 7 ,  197.3 
Dee 2 6 ,  1973 
Jan 11, 1 9 7 4  
Jan 15, 1974 
.Jan 2 8 ,  15\74 
.Jan 2 9 ,  1974 
Feb 14, 1974 
F e b  i 5 ,  1974 

F e r t i l i z e d  w i t h  50 lbs N / A c  
Plan ted  2rows on 40" beds  w i t h  12" spacing &id 9" 
spac ing  in d r i l l  
1 r r i  g a t e d  
Up t o  a s t a n d  
F e r t i l i z e d  with 50 lbs N/Ac - Irrigated 
'Illinned t o  9" 
Cultivated 
S i d e d r e s s e d  w i t h  50 1Ls N/Ac 
I r r i g a t e d  

t Ioe d weed P 

llisced f a l l o w  p o r t i o n  
Furrows cultivated 
Irrigated 



PLOT NO. 26 

DATE 

Dec 18, 1973 
Jan 3 ,  1974 
Jan 10, 1974 
Jan 14, 1974 
Jan 25, 1974 

Jan 30, 1974 
Feb 7, 1974 
Feb 14, 1974 
Feb 22, 1974 

CROP 
HE I GHT 

( inches )  

1 
1-1.5 
2 
3 
4 

6 
8 
11 
13.5 

GROUND TRUTH DATA 

GROUND 
COVER 

70 

1 
4 

1 2  
22 
15 

18 
30 I 

35 
40 

GROUND 
SURFACE 

CONI) I TION 

Moist 1" down 
Moist 1.5" dow 
Moist .5" dow 
Wet 
Moist 3" down 

POPPY- 1 
(Acquisition NO. B-40-6-3) 

CROP 
CONDITIOJ 

Wilted 
Norma 1 
Norma 1 
Norma 1 
Normal 

Normal 
Normal 
Normal 
Norma 1 

.. 

COM M E N 'I: S 

Thinned Dec 17 - - - 
Tens. = 11 
Salt on rows - 
Jan 21, 1974 - 

No weeds;'tens. =50 

Gens.= 80 on Feb 11, 
34 Feb 13, 79 Feb 15 
10 Feb 20 

- 



POPPY-1 

FEBRUARY 19, 1974 

GROUND LEVEL 

BORES IGHT 

Circle rcprcsrnts spectrometer si  gnaturc 



PLOT NO. 26 

SPECTROMETER SIGNATURE 

POPPY - 1 

P 
E 
R 
C 
E 
N 
T 

7 
E 
F 
L 
E 
C 
T 
A 
N 
C 
E 

Hx LN RUN C A T E  

91-11 A 26 3 8  19 FEB 74  

0 . I  

H R S  HIN SE4 

P O  29 

a 

nscc CHAR 
I 

nscc CHAR 

0 

I 
7 0.8 

----I- -.-- 

1 9 1 .o 

YAVCLENGTl4 IN MICRONS 



PLOT NO. 27 

Nov 6 ,  1973 
Nov 7, 1973 

Nov 9 ,  1973 
Nov 15, 1973 
Dee 7, 1973 
Dec 17,  1973 
Dec 26, 1973 
Jan  11, 1974 
Jan  15, 1974 
Jan 28, 1974 
Jan 29, 1974 
Feb 1 4 ,  1974 
Feb 15, 1974 

POPPY - 3 
(Acqu i s i t i on  No. 371923) 

CROP HISTORY 

F e r t i l i z e d  w i t h  50 l b s  N/Ac 
P l a n t e d  2 rows on 40" beds  w i t h  12" s p a c i n g  and 9" 
s p a c i n g  i n  d r i l l  
I r r i g a t e d  
Up t o  a s t a n d  
F e r t i l i z e d  w i t h  50 l b s  N/Ac - I r r i g a t e d  
Thinned t o  9" 
C u l t i v a t e d  
S idedres sed  w i t h  50 l b s  N / A c  
I r r i g a t e d  
Hoed weeds 
Disced f a l l o w  p o r t i o n  
Furrows c u l t i v a t e d  
I r r i g a t e d  



PLOT NO. 27  

I) A T  I!; 

Dec 18, 1973 
J a n  3 ,  1974 
Jan 10,  1974 
J a n  14 ,  1974 
Jan 2 5 ,  1 9 7 4  

Jan 30,  1974 
Yeb 7 ,  197G 
F e b  14 ,  1974 

Feb 22, 1974 

crto 11 

IIE I GtiT 
( i nc he s ) 

1 
1 
2 
3 
4 

4 
5 
G 
8.5 

GROUND I'RUTII DATA 

CROIJ N L  
COVER 

70 

1 
2 

12 
2 2  
20 

35 
25 
25 
35 

GILOU Nil 
S U Ii I1' AC Ir: 
CONDITION 

Moist 1" down 

Moist .5" down 
Wet 
Moist  3" down 

- 

Moist 2" down 

D r y  
Dry 

- 

POPPY- 3 
(Acquis i t ion  No. 372323)  

Wilted 
N o r m a  1 
N o r m a  1 
N o r m a  1 
No r m a  1 

Normal 
Normal 
M o r i n a  I 
N o r m a l  

Thinned Dcc 1 7  

F e w  weeds 

1% weeds  
S a l t  on rows - 

Jan 21, - 1 9 7 4  

- 
- 

No weeds - 



PLOT NO. 27 POPPY-3 

FEBRUARY 19, 1974 

GROUND LEVEL 

BORESIGHT 

Circle represents spectrometer signature 



PLOT NO. 27 

SPECTROMETER SIGNATURE 

POPPY-3 

u110 0 / sc 4 1.1 2 7  
0 0 2 6  1110'3 

P 
E 
R 
C 
E 
N 
T 

e. 
E 
F 
L 
E 
C 
T 
A 
N 
C 
E 

UN C A T E  

4 6  19 FEE3 ? 4  

HSEC 
918 

7 

C H A R  

0 

WAVELENGTH IN MICRONS 
9 1 .o 



PLOT NO. 28 

tiov 6 ,  3.973 
Nov 7 ,  1973 

fiov 9 ,  1973 
liov 15, 1 9 7 3  
Dcc 7 ,  1 9 7 3  
Dec 1 7 ,  1973 
Dec 2 6 ,  1973 
Jan 11, 1 9 7 4  
Jan 15, 1974 
Jan  28, 1974 
.Jan 2 9 ,  1974 
Feb 14, 1974  
Feb 1 5 ,  1974  

PCII'PY - 6 
(Acquisit ion.  No. U-40-5 . J )  

CROP HISTORY 

F e r t i l i z e d  w i t h  50 I b s  N/Ac 
P l a n t e d  2 rows on 40" beds w i th  12" spacing and 9'' 
spacing in drill 
I rri ga t e d  
Up t o  a s tand 
F e r t i l i z e d  wirh SO lbs N/Ac - Irr igated 
Thinned t o  9" 
C u l t i v a t e d  
S i d e d r e s s e d  w i t h  50 lbs N/Ac 
Ir r iga  t e d  
Hoed weeds 
Disced fallow p o r t i o n  
Furrows c u l t i v a t e d  
Irrigated 



PLOT NO. 28 

DATE 

Dec 18,  1 9 7 3  
J a n  3 ,  1974 
Jan 10, 1974 
J a n  14,  1974 
Jan 25, 1974 

J a n  30, 1974 
F e b  7 ,  1974 

Feb  2 2 ,  1974 

CROP 
HE I GHT 

( i n c h e s )  

1 
1 
2 
2.5 
4 

4 
6 

9 

1 2  

GROUND TRUTH DATA 

GROUND 
COVER 

70 

1 
2 

10  
20 
15 

15 
3 5  

15 

- 

GROUND 
SURFACE 
CONDITION 

Moist 1" down 
Moist 1.5" dow 
Moist .5" dow 
Wet 
Moist 3" down 

Moist 2" down 
Dry 

l)r y 

POPPY- 6 
(Acquisi ticiri No. R-40-6-'1) 

CfW 1' 
CONDITION 

Wil ted  
N o r m a  1 
Norma 1 
Normal 
Normal - 

Norma 1 
Noririill 

Noriit;i I 

- 

COMMI: N'l'S 

Thinned Dec 1 7  - - - 
S a l t  on rows - 

Jan 21, 1 9 7 4  
Sparse crop  
Poor s tdl id ,  110 

w4.t .d  1; 

Spar:;c atid :;p(ittry 
c r o p s  
S p a r s e  c r o p  



1'LOT NO. 28 POPPY-6 

FEBRUARY 19, 1974 

GROUND LEVEL 

BORES IGHT 

Circ l e  represents spectrometer signature 



PLOT NO. 28 

SPECTROMETER S IGNATURE 

POPPY-6 

r 
a oo 

C 
E 
R 
C 
E 
N 
T 

R 
E 
F 
L 
E 
C 
T 
A 
N 
C 
E 

- 

-' 
wscc 

9s  

r 

CHAR 

0 

UAVELENCTH I N  MICRONS 

I 

ulloe/scrai 
0027  090 



PLOT NO 34 CAULIFLOWER 

Nov 6, 1973 
Nov 7, 1973 

Nov 9. 1973 
Nov 13, 1373 
Nov 15, 1973 
Dec 7, 1973 
Dec 17, 1973 
Dec 26, 1973 
Jan 11, 1974 

Jan 28, 1974 
Jan 29,1974 
Feb 14, 1974 
Feb 15, 1974 

Jcm 15, 1974 

CROP HISTORY 

Fertilized w i t h  50 lbs N/Ac 
Plnnted  2 rows on 40" beds w i t h  12" s p a c i u ~  i j r l t l  24" 
spacing in d r i l l  
Irrigated 
First emergence 
Up to a s tand 
Fertilized with 50 lbs N/Ac - Xrtigated 
Thinned t o  24" 
Cultivated 
Sidedressed with 50 I b s  N/Ac 
Irrigated 
Hoed weeds 
Disced fallow portion 
Furrows cultivated 
Irrigated 



PLOT NO. 34 

GROUND TRUTH DATA 

DATE 

Dcc 18, 1973 
J a n  3,  1974 
J a n  10, 1974 
J a n  14 ,  1974 
Jan  25, 1974 

Jan 30, 1974 
Feb 7 ,  1974 
Fcb 14, 1974 
Feb 22, 1974 

CROP 
HE I GHT 

( i n c h e s )  

1 
2 
6 
6.5 
8 

9 
1 2  
14 
14 

GROUND 
COVER 

% 

1 
2 

1 2  
is 
20 

20 
30 
31 
3 1  

GROUND 
SURFACE 

COWD ITIONl 

Moist 1" down 
Moist 1.5" dowr 
Moist .5" dowr 
Wet 
Moist 3f1 down 

Moist 2" down 
Dry 
Dry - 

CAUL IF LOWER 

CROP 
COND I T I ON 

Wil ted  
Normal 
Norma 1 
Norma 1 
Normal - 

Normal 
Normal 
Normal 
Norma 1 

Thinned Dec 1 7  - 
- 

2X weeds 
S a l t  on rows - 

Jan 21, 1974 

No weeds 
0 

- 



FEBRUARY 19, 1974 

GROUND LEVEL 

BORES I G H T  

C i r c 1 e 1- e p r  e sent  s s pe  c t r ome t e 1- s i glia t 1.1 re 

CAULIFLOWER 



CAULIF'LOWER 

S PECTKOMETER S IGNATUKE 

r 

P 
c 
R 
C 
E 
N 
T 

R 
E 
F 
L 
E 
C 
1 
A 
N 
C 
E 

HffS HlN SE 

2'3 6 

HSEC 

i 919 

UN C A T E  

32 1 9  F E B  I 

CHAR 

0 

sa 

ea 

SO 

so 

A a  

10 

t O  

10 

0 

I- 

I 0 

L YAVLLENGTW IN MICRONS 



PLOT NO. 35 

CROP HISTORY 

Uov 6, 1973 
f lov 7, 1973 
1 : f i . i  9, 19/3  
f:fJV 21,  197.3 
t:ov 26, 1 9 7 3  
Ilcc 7 ,  J973 
Dee 2 6 ,  1973 
Jan 11, 1974 
Jan L5, 1974 
.Tan 28, 1 9 7 4  
Jan 29, 1Y74  
Feb 14, 1974 
Feb 15, 1974 

F e r t i l i z e d  with 50 l b s  N/Ac 
Planted 4 rows on 40" beds with 4-8-4 " spacing 
I r r i g a t e d  
1 r r igated 
FI rs t: erne rgence 
F e r t i l i z e d  with 50 l b s  N/Ac - I r r i g a t e d  
Cul t iva ted  
Sidedressed wPth 50 l b s  N/Ac 
I r r i g a t e d  - Sprayed with hrax 
HoeJ weeds 
Ltisced kallow portion 
Furrows c u l t i v a t e d  
Irr iga ted  



PLOT NO. 35 CARROT 

DATE 

Dec 18, 1973 

J a n  3, 1974 
J a n  10, 1974 
J a n  14, 1974 
Jan 25, 1974 

Jan 30, 1974 
Feb 7, 1974 
Feb 14, 1974 

- Feb 22, 1974 

CROP 
HEIGHT 

( i n c h e s )  

1 

- 
2 
2 
4 

4 
4 
5 
5 

GROUND TRUTH DATA 

GROUND 
COVER 

% 

1 

0 

30 
20 
33 

,30 
33 
3 3  
33 

GROUND 
SURFACE 
CONDITION: 

Moist 1" down 

Moist 1" down 
Moist .5" down 
Wet 
Moist 3" down 

Moist 2" down 

Dry 
Dry 

CROP 
CONDITION 

S pr out s 
emerged - 

Normal 
Norma 1 
Normal 

Normal 
Normal 
Normal 
N o r m a  1 

COB1 MENTS 

- 
10% Weeds 
7% Weeds 
3% weeds 

Tens. = 8 
S a l t  on rows - 

Jan 21, 1974 - 
No weeds, tens.=50 

!ens.= 59 on Feb 11 
i 2  Feb 13, 79 Feb $1 

LO Feb 20 

* 



PLOT NO. 35 

YEIiRUAKY 39, 1974 

CARROT 

GROUND LEVEL 

BORES IGHT 

Ci rc le  represents spectrometer signature 



PLOT NO. 35 CARROT 

SPECTROMETER S IGNATURE 

W X  LN AUN DATE H R S  MZN SEI 

91-1.1 A 3s 34 19 FEE 74 2'3 17 

l 0.5 0.. a 

MSEC 

636 

I 

CHAR 

0 

0.9 1 

u I 1 a e s c 4 1.1 z q  
On29 1111110 

3 1 . 1  

J WAVELENGTH IN UICBONS 



Nov 6 ,  1973 
Dec 4 ,  1973 
Ilec 7, 1973 
D;.c 26, 1973 
J a n  7, 1 3 7 4  
Jan 11, 1 9 7 4  
J a n  J5, 1 9 7 4  
.Jan 2 8 ,  1974  
Jan  2 9 ,  1974 
Feb 14, 1974 
Feb 15, 1974 

CROP HISMRY 

F e r t i l i z e d  w i t h  50 l b s  N/Ac 
Planted 2 rows on 40" beds wi th  3.2" spacing 
F e r t i l i z e d  w i t h  50 l b s  W A C  - I r r i g a t e d  
Fi rs t emergence , 
Poor s tand 
Sidedressed with  50 l b s  N/Ac 
Transplanted for proper s tand  - I r r i g a t e d  
Hoed weeds 
Disced f a l l o w  p o r t i o n  
Furrows c u l t i v a t e d  
Irr iga ted  



I'IIOT NO. 36 

DA'L'E 

Dcc 18, 1973 
Jan 3 ,  1974 
Jan  10,  1974 
J a n  2 4 ,  1974 

Jan 25, 1974 

Jan 30, 1974 

CHOP 
HE I GHT 

(inches) 
- 
1 
2.5 
4 

6 

6 

7 
9 
11 

GROUND 
COVER 

Y O  

- 
1 
3 
6 

8 

7 

7 0 
3.0 
2 1  

GROUND 
S Ufl FACE 

CONDITION 
Moist 1" down 
Moist 1.5" dowi 
Moist .5" dowi 
Wet 

Moist 3" down 

Moist 2" down 

CROP 
COND I T 1 0 N 

- 
Norma 1 
Norma 1 
Norma 1 

No m a l  

COMM tl; NTS 

Not e me r ge d 

Poor s t a n d  
T r a n s p l a n t e d  for 
good Stand 
Salt  on rows - 
Jan 21, 1974 

- 

- 
r io W W I : :  
l'ool- :; t ; l j l r l  

Srrra 1 1  Wh i t c .  - 
blossom 



PLOT NO. 36 CHICK PEAS 

FEBRUARY 19, 1974 

GROUND LEVEL 

BORESIGHT 

C i r c l e  r e p r e s e n t s  spec t rometer  s i g n a t u r e  



r 

F 
E 
R 
C 
E 
N 

T 

I? 
E 
F 
I 
E 
C 
T 
A 
N 
C 
E 

l 00 

90 

.O 

TO 

eo 

5 0  

4 0  

SO 

20 

IO 

a 

PLo'l' NO. 36 CHICK PEAS 

S YECTKOMETER S IGNATUKE 

.. 

. .  . 

0 1.1 

L 
. .  

WAVELENGTH IN MlCKONS 



Nov 6 ,  1973 
Nov 7 ,  1973 

Nov 15, 1973 
Dec 7,  1973 
Dec 1 7 ,  1973 
Dec 2 6 ,  1973 
Jan 11, 1974 
Jan 15, 1974 
Jan  28, 1974 
Jan 29, 1974 
Feb 1 4 ,  1974 
Feb 15, 1974 

POPPY - 2 
(Acqu i s i t i on  No. M-89) 

F e r t i l i z e d  wi th  50 lbs N/Ac 
P l a n t e d  rows OR 40" beds  w i t h  12" s p a c i n g  and 9" 
s p a c i n g  i n  d r i l l  
Up t o  a s t a n d  
F e r t i l i z e d  wi th  50 l b s  N/& - I r r i g a t e d  
Thinned t o  9'' 
C u l t i v a t e d  
S idedres sed  w i t h  50 lbs N/Ac 
I r r i g a t e d  
Hoed weeds 
Disced f a l l o w  p o r t i o n  
Furrows c u l t i v a t e d  
I r r i g a t e d  



PLOT NO. 37 

GROUND TRUTH DATA 

DATE 

Dec 18, 1973 
Jan 3, 1974 
Jan 10, 1974 
Jan 14, 1974 
Jan 25, 1974 

Jan 3 0 ,  1974 
Feb 7, 1974 
Feb 14, 1974 
Feb 22, 1974 

CROP 
HE I GHT 
[ i n c h e s )  

1 
1.5 
2 
3 
4 

6 .  
7 
9 
10 

GROUND 
COVER 

% 

1 
2 
10 
22 
15 

15 
30 
33 
46 

GROUND 
SURFACE 

CObD I T  ION2 

Moist 1" down 
Moist 1.5" down 
Moist .5" down 
Wet 
Moist 3" down 

Moist 2" down 

Dry - 

w PPY- 2 
(Acquisiticn No. El-39) 

CROP 
CONDITION 

W i l t e d  

Norma 1 
Norma 1 
Normal 

E!O Tm3 1 

Normal 
Normal 
Normal 
Normal 

Thinned Dec 19 - 
- 

5% weeds 
Salt on rows - 
Jan 21, 1974 

No weeds 
- 
- - 



PLOT NO. 37 

FEBRUARY 1 9 ,  1974 

GROUND LEVEL 

POPPY-:! 

BORES IGHT 

Circle represents spectrometer signature 



PLOT KO. 37 POPPY-2 

S PECTROMETER SIGNATURE 

90 

00 

7u 

SO 

F 
E 

C 

N 
I 

R 
E 
F 

a 

E 'C 

4c 

C 
T 
A 
N 
c 
E 

31 

It 

:I 

I 

0.. 0.. 

nscc 
815 

r I 

C H A k  

0 

B 0.9 

WAVELENGTU I N  WtCfiQNS 



PLOT NO. 38 

t h v  6 ,  19 73 
Nov 7 ,  1973 

iiov 9, 1973 
?Iov 13, 1973 
Xov 15, 1973 
1)ec 7, 1973 
Dec 1 7 ,  1973 
Cec 25, 1973 
Jm 11, 1974 
Jan l.5, 1974 
Jm 28, 1974 
.Ian 29, 1974 
Feb 14,  1974 
Feb 15 ,  1974 

CROP ZIISTORY 

F e r t i l i z e d  with SO l b s  N / A c  
P l a n t e d  2 rows on 40" beds  w i t h  12" sp.ic.iit!; ;:>i<i  9" 
spac ing  i n  d r i l l  
I r r i g a t e d  
First emergence 
Up t o  a s t a n d  
F e r t i l i z e d  with 50 lbs N/Ac - Irrigated 
Thinned t o  9" 
C u l t i v a t e d  
S i d e d r e s s e d  with 50 l b s  N / A c  
I r r i g a t e d  
I I v d  weeds 
Disced faJ.ln1.r portion 
Furrows c u l t i v a t e d  
Irrigated 



PLOT NO, 38 

GROUND TRUTH DATA 

DATE 

Dec 18, 1973 
J a n  3, 1974 
J a n  10, 1974 
Jan 14, 1974 
Jan 25, 1974 

Jan 30, 1974 
Fch  7, 1974 
Feb  14, 1974 
Feb 22, 1974 

CROP 
IIE IGIII' 

(inches) 

1 
1.5 
2 
2.5 
4 

6 
7 
10 
11 

(;lMJx 
cov ER 

70 
1 
3 

10 
20 
20 

18 
30 
3 3  
46 

GRO II N I )  
S U It FA C I' 

CONDITION 

Moist 1" down 
Moist 1.5" dowr 
Moist .5" dowi 
Wet 
Moist 3" down 

Moist 2" down 
Dry 
Dry - 

1'0 1'1' Y- 4 
(Mixtttrcr 1 , 2 , 3  ) 

t11tOI' 
CON I )  I T ION 

Wilted 
Norma 1 
Norma 1 
Wet 
Normal 

No m a l  
Normal 
Normal 
Norma 1 

Thinned Dec 17 - - 
22 weeds 
Salt on rows - 
Jan 21, 1974 

No weeds 

- 
- - 



FEBRUARY 19, 1974 

GROUND LEVEL 

RORES IGHT 

C i  r c lc  represents  spectrometer signature 

POPFY-4 



POPPY -4 

S YKCTlIOMETER S IGNATUHF: 

1 JN O h l E  H$S W I N  SI: 

4a 19 CEO 74 29 5 5  

CHAR 

0 

F 
E 
R 
C 
E 
N 
T 

R 
E 
F 
L 
E 
C 
1 
A 
N 
C 
E 

i 
5 a ? c 9 4 

WAVELENGTH IN MTCRQNS 



PLOT NO. 39 

Nov 6 ,  1973 
Nov 9 ,  1973 
Dec 7 ,  1973 
Dec 26, 1973 
Jan 15,  1974 
Jan 28, 1974 
Jan 29,  1974 
Feb 14 ,  1974 
Feb 1 5 ,  1974 

CROP HISTORY 

F e r t i l i z e d  with 50 lbs N/Ac 
I r r i g a t e d  
F e r t i l i z e d  with  50 lbs M/Ac - I r r i g a t e d  
Cul t iva ted  
Irr iga ted  
Hoed weeds 
Disced f a l l o w  port ion  
Furrows c u l t i v a t e d  
I r r i g a t e d  



PLOT NO. 39 

DATE 

Dec 18, 1973 
Jan 3, 1974 
J a n  10, 1974 
Jan 14, 1974 

Jan 2 5 ,  1974 

Jan 30, 1974 
Fcb 7 ,  1974 
keb 14, 1974 
F e b  2 2 ,  1974 

GROUND TRUTH DATA 

GROUNO 
COVER 

% 

- - 
0 
0 

0 

- 
- - 
0 

C 
S 
60 - 

30lTN-D 
JRFACE 
VD IT ION; 

Moist 1" down 

Moist .5" down 
Dry 

Dry 

Nois t 3" down 

CROP 
CONDITION 

CONNENTS 

* 

No weeds 

Not irrigated or 
c u l t i v a t e d  

No w e e d s  
S a l t  on rows - 
Jan 21, 1974 

- 

- 
No weeds 

e 



FEBRUARY 19, 1974 

GROUND L E V E L  

BORES I G H T  

C i r c l e  r e p r e s e n t s  s p e c t r o m e t c r  signature 



P 
E 
R 
C 
E 
N 
r 

R 
E 
F 
L 
E 
C 
T 
A 
N 
C 
E 

WAVELENGTH IN MICRONS 



100 M Y  C N  

'91-14 A 1 
91-19 A 2 
91-10 A 3 
91-19 A 4 

91-10 A 1Z 
9 1 - 1 0  A 13 
9 1 - 1 0  A 14 

91-111 A 15  

.O 

TO 

!IO 

MULTIPLE SPECTROMETER CURVES 

February 19, 1974 

RUN EATC HRS M I N  SEC n s x  

I 

CHAR 

0 
X 

0 
7 - 
L 
U 
D 
H 
C 

B 0 
I L 

B 1 .0 1.1 

WAVELENGTH IN WlCkONS 



1 nu 

so 

ea 

70 

ea 

?IC 

4 c  

31 

LI 

1 1  

I 

MULTIPLE SPECTROMETER CURVES 

February 19, 1974 

MX LN R U N  CATE 

91-10 A 4 16 19 FEB 74  

9%-1'3 A 5 26 19 FEB 7 4  
91-19 A 6 24 19 FEB 74 

91-19 A IS 1 4  19 $EO 1 4  

- 
0 . S  

1s s t  
19 I ?  
19 11 

O.? 0.. 0.9 1 .o 
WAVELENGTH IN MICRONS 



MULTIPLE SPECTROMETER CURVES 

February 19, 1974 

IO0 

SO 

80 

70  

eo 

10 

4 0  

m 

20 

i o  

0 

.4 0.1 0.. 0.1 0.0 

WAVELENGTH I N  UlCRONS J 



MULTIPLE SPECTROkETER CURVES 

February 19, 1974 

MX CN RUN C A f E  HE5  M I N  SEC HSEC CHAR 00 

9 1 - 1 1  4 2 6  3a 19 FEB 7 4  29 29 6 166 0 
91-10  A 27 4 6  19 FEB 7 4  6 91.6 X 

0 9 1 - 1 9  A e a  1 :: 19 FEB 741 $I 1 5  95  1 1 91-1!1 A 3 7  19 FEB 7 4  5 883 

CROP 

POPPY-I 
P O P P Y - 6  
?OPPY- 2 
PcrPPY-4 - 
~ 0 r r r - 1  

CPRYl 

--.-I----- 



PLOT NO. 51 

CROP HISTORY 

POI'PY - I 
(Acquisition No. 8-40-6- 3 )  

Nov 6 ,  1973 
Nov 11, 1973 
N o v  1 3 ,  1973 
Nov 15, 1973 
Dec 7 ,  1973 
Dec 1 9 ,  1973 
Dcc 2 7 ,  1973 
Jan 9 ,  1974 
J a n  11, 1974 
Jan 14, 1974 
Jan 2 8 ,  1974 
Jan 31, 1974 

Feb 15,  1974 

Fertilized with 501bs N/Ac 
Irrigated 
First emergence 
Up to a stand 
Fertilized with 50 lbs N/Ac - Irrigated 
Thinned 
C u  1 t i vat ed 
Hoed weeds 
Sidedressed with 50 lbs N/Ac 
Thinned double plants - Irrigated 
Hoed weeds 
6 cm test plants N - S too close, E - W 1 3 " ,  height 7" 
1 2  cm N - S too close, i: - W 11" height 4.5" 
Irrigated 



GROUND TRUTH D A T A  

DATE 

J a n  3, 1974 
Jan 10, 1974 
Jan 14,  1974 
Jan 25,  1974 

Jan 30, 1974 
F c b  7 ,  1974 
Fell 14,  I974 
Feb  22 ,  1974 

CROP 
HE I GHT 

( i n c h e s )  

1 
2 
3 
5 

7 
11 
12 
16 

G R O U N  
COVER 

% 

3 

15 
2 5  

33 
33 
38 
51 

- 

GHOUKD 
S UIWACE 
CONDITION 

Moist 1.5" dowi 
Moist ,5" dowi 
Wet 
Moist 1" down 

Moist 2" down 
Dry 
Dry - 

(:MI P 
CONDITION 

Norma 1 
Normal 
Norma 1 
Normal 

No mal 
Normal 
Normal 
Norma 1 

COMMENTS 

I---- - - - 
No weeds 
S a l t  on rows - 

Jan 21,  1974 - 
No weeds - 

- 



POPPY - 1 

FEBRUARY 1.9, 1974 

GROUND LEVEL 

BORES IGHT 

C i rc l e  represents spectrometer signature 



F 
E 

C 
E 
N 
1 

R 
C 
F 
L 

a 

,7 

1 
A 
v 
C 
r 

POPPY - 1 

SPECTROMETER S IGNATIJRE 

100 

so 

60 

tQ 

OQ 

a 0  

10  

30 

LO 

IO 

a 

WIVELENGTH I N  MICRONS 



t:ov 6 ,  1 9 7 3  
IJuv 11, 1973 
t!ov 13, 1 9 7 3  
I ~ I I V  l5, 1 9 7 3  
IJC’C 7 , 1 9 7 3  
I ~ r i c :  1 7 ,  1973 
I I C C  2 7 ,  3973  
J z n  9 ,  1974 
Jan  11, 1 9 7 4  
Jan 1 4 ,  1 9 7 4  
Jnn 2 8 ,  1974  
Feb 14, 1974 
Feb LS, 1974 

I’OPPY - 2 
(AcquLsi t i  on No. M-89 ) 

CROP HLSTORY 

F e r t i l i z e d  w i t h  50 lbs N / k  - P l a n t e J  
I r r i g a t e d  
F i r s t  emergence 
Up t o  a s t a n d  
Fertilized w i t h  50 lbs N/Ac - L r i - j p t e d  
Thinned 
C u l t i v a t e d  
Hoed weeds 
S i d e d r e s s e d  wi th  50 lbs N/Ac 
Thinned double p l a n t s  - I r r i g a t e d  
Hoed weeds 
Furrows c u l t i v a t e d  
I r r i g a t e d  



PLOT NO.52 

GROUND TRUTH DATA 

DATE 

Jan 3, 1974 
Jan  10, 1974 
J a n  14, 1974 
Jan 25, 1974 

Jan 30, 1974 
Feb 7, 1974 
Feb 14, 1974 
Feb 22, 1974 

CROP 
HE 1 GHT 

(inches) 

1.5 
3 
3.5 
6 

7 
12 
16 
19 

GROUNL: 
COVER 

70 
5 

13 
20 
33 

35 
50 
60 
75 

GROUND 
S U I1 FA C E 
CONDITION 

Moist 1.5" dow 
Moist .5" dows 
Wet 
Moist 1" down 

Moist 2" down 
Dry 
Dry - 

POPPY - 2 
( A c q t t i s  it: ion  NO. M-89) 
(18 cm spac ing  1 

Norma 1 
N o r m a  1 
Norma 1 
N o r m a l  

N o r m a l  
Normal 
Normal 
N o r m a  1 

COMM E N'I'S 

- - 
N o  wee is 
S a l t  on rows - 

Jan 21, 1974 - 
N o  weeds - 



MULTIPLE SPECTROMETER CURVES 

February 19, 1974 

P 
E 
R 
C 
E 
N 
T 

R 
E 
F 
L 
E 
C 
T 
A 
N 
C 
E 

P 

IO0 r 
i 

.O 

.O 

.a '1 

M X  LN RUN CATE HRS MIN SEC nsec CHAR e* OP SPRC/NG 

31-10 A 11 12 19 FEO 7 4  21 39 3 369 0 POPPY - I 6 em 
91-10  A 12 5 6  19 FEB 74 22 19 2 123 x P Q P P Y - ~  / acm 
91-19 A 5 3  5 4  19 FEO 7 4  22  D I 714 0 P Q P P Y - Z  dcm 
91-19 A 5 4  69 19 FEB 7 4  22 4 0  2 9  091 1 POFP r -I / t c n  
91-10 A 5 5  10 19 FEB 7 4  22 37 0 9 5 1  + COPC Y - I I 8  cm 

- 

I I I 1 I 1 

I I I I I 
0.1 0.. O.? 0.. 0 . )  

WAVELENGTH I N  UlCRONS 



1'1,O'I' N O .  ';? POT'PY-2 

I:I'1:1ZllAKY 19, 1 Y7(+ 

GROUND LEVEL 



r 

I= 

E 
R 
C 
E 
N 
1 

R 
E 
F 
L 
E 
C 
r 
A 
N 
C 
E 

.O 

7a 

00 

so 

40 

30 

ea 

10 

a 

PLOT XO. 52 POPPY-2 

S YECTKOPETER SIGNATURE 

I 
I a.s 

C H A R  

0 

8 I D 0 

UAVLLENGTH IN MICRONS 



PLCT NO. 53 

Nov 6 ,  1973 
Nov 11, 1973 
Nov 13 ,  1973 
Nov 15, 1973 
Dec 7, 1973 
Dec 19 ,  1973 
Dec 27, 1973 
Jan 9 ,  1974 
Jan 11, 1974 
Jan 14,  1974 
Jan 28, 1974 
Feb 14 ,  1974 
Feb 15, 1974 

POPPY - 2 
(Acqu i s i t i on  No. M-89) 

CROP HISTORY 

F e r t i l i z e d  w i t h  50 lbs N/Ac - P l a n t e d  
I r r i g a t e d  
F i r s t  emergence 
Up t o  a s t a n d  
F e r t i l i z e d  with 50 l b s  N/Ac - I r r i g a t e d  
Thinned 
C u l t i v a t e d  
Hoed w e e  ds 
Sidedres sed  w i t h  50 l b s  N/Ac 
Thinned double  p l a n t s  - I r r i g a t e d  
Hoed weeds 
Furrows c u l t i v a t e d  
I r r i g a t e d  



PLOT NO. 5 3  

GROUND TRUTH JIA'I'A 

DATE 

Jan 3, 1974 
Jan 10, 1974 
Jan 14, 1974 
Jan 25, 1974 

Jan 30, 1974 
Feb 7, 1974 
Feb 14, 1974 
Feb  22, 1974 

crio 1' 
IiE I GHT 

(inches) 

1.5-2.5 
3 
4 
8 

9 
14 
15 
20 

GROUNI 
COVER 

% 

10 
15 
25 
35 

37 
GO 
60 
85 

GWUM) 
SURFACE 
CONDITION 

Moist 1.5" dow 
Moist .5" dow 
Wet 
Moist 1" down 

Moist 2" down 
Dry 
Dry - 

CIiO I' 
CONI) 1 T I ON 

Norma 1 
!?orma 1 
Norma 1 
Normal 

Normal 
Normal 
Norma1 
Normal 

- - 
c 

No weeds 
Salt on rows - 
Jan 21, 1974'  - 

No weeds 
m 

0 



PLOT NO. 53 POPPY-:! 

FEBRUARY 19, 1974 

GROUND LEVEL 

IjORES IGHT 

C i r c l e  r e p r e s e n t s  spectrometer s i g n a t t i r e  



F. 
E 
R 
C 
E 
N 
T 

R 
E 
F 
L 

C 
T 
A 
N 
C 
E 

c - 

PLOT N O .  53 

91-10 A 5 3  

UH C I T E  HRS WIN S i  

5 4  19 FEB 74 22 ‘J 

1 

WSEC 

1 4 4  

pd 

WAVELENGTH IN W I C R O N S  



P m r  NO. 54 

GROUrU?) TRUTH DATA 

DATE 

Jan 3 ,  1974 
Jan 10, 1974 
J a n  14 ,  1974 
Jan 25, 1974 

J a n  30, 1974 
Feb 7 ,  1974 
Feb 14, 1974 
Feb  22 ,  1974 

CROP 
HE I GHT 

( i n c h e s )  

1 

3 
4 

7 
L 

6 
10 
11 
1 3  

GROUh?) 
COVER 

5 
10 
15 
20 

23 
40 
45 
50 

GR0UhX.l 
SURFACE 

COKD *. I TIONl 

M o i s t  1.5" dowr 
H o i s t  . 5 "  d o w  
Wc t 
Moist 1" down 

M o i s t  2" down 
Dry 
Dry 

0 

POPPY-2 

(12  cm s p a c i n g )  
(Acquisition Yo. M-89) 

Plnrma I 
I.iC1rrit.i 1 
h'orrnrt 1 
Normal 

Normal 
Normal 
Normal 
Norma 1 

- - - 
Yo weeds 
Salt on rows - 

Jan 21,  1974 - 
No weeds - 

- 



PLOT NO. 54  

Nov 6 ,  1973 
Nov 11, 1973 
Nov 13, 1973 
Nov 15, 1973 
D e c  7, 1973 
Dec 21,  1973 
Dec 27, 1973 
J a n  9 ,  1974 
.Jan 11, 1974 
J a n  14,  1974 
Jan 28, 1974 
Feb 1 4 ,  1974 
Feb 15, 1974 

POPPY - 2 
( A c q u i s i t i o n  No M-89) 

CROP HISTORY 

F e r t i l i z e d  w i t h  50 I b s  N/Ac - P l a n t e d  
I r r i g a t e d  
F i r s t  emergence 
Up t o  a s t a n d  
F e r t i l i z e d  w i t h  50 lbs N/Ac - I r r i g a t e d  
Thinned 
C u l t i v a t e d  
Hoe d w e e  d s  
S i d e d r e s s e d  w i t h  50 lbs N/Ac 
Thinned double  plants - I r r i g a t e d  
Hoed weeds 
Furrows c u l t i v a t e d  
I r r i g a t e d  



FEBRUARY 1 9 ,  1974 

GROUND LEVEL 

BORES IGHT 

( * i r L* 1 c r E p 1- c s c 11 t s s pe c t r onic t e r s i gua t ti r c 

POPPY-2 



r- 

P 
E 
R 
C 
E 
N 
T 

R 
E 
F 
L 
E 

1 
A 
N 
C 
E 

r 

L 

rao 

90 

80 

TO 

.O 

I O  

40 

SO 

LO 

10 

0 

- 

- 

- 

- 

r v  - 
I 

POPPY - 2 

U 1 1 0 F . / S C 4 0  
0 0 5 2  0 0  

WAVELENGTH IN HICSONS 



PWT NO. 55 POPPY- 1 

SPECTROMETER SIGNATURE 

WAVELENGTH IN MICRONS 



POPPY - 1 

FEBRUARY 19, 1974 

PLOT NO. 55 

___ 

GROUND LEVEL 

I30RES ICHT 



PLOT NO, 55 POPPY-1 
(Acquisition No. B-40-6-3) 

GROUND TRUTII DATA (I 8 ciii spacing) 

DATE 

Jan 3, 1974 
Jan 10, 1974 
Jan 14, 1974 
Jan 25, 1974 

Jan 30, 1974 
Feb 7, 1974 
Feb 14, 1974 
Feb 22,. 1974 

CROP 
IIE I GIIT 
[ i~iches)  

1 
2 
3 
4 

6 
7 
10 
12 

GROUNE 
COVER 

3 
12 
15 
20 

20 
30 
40 
48 

GROUND 

Moist .5" dom 
Wet 
Moist 1" down 

Moist 2'' down 
Dry 
Dry - 

Normal 
Normal 
Normal 

Normal 
Normal 
Normal 
Norma 1 

- - - 
No weeds, salt on 
rows - Jan 21, . 

1974 - 
No weeds - 

- 



PLOT NO. 55 

ilov 6, 1973 
Xov 11, 1973 
Xov 13, 1 9 7 3  
:;ov 15, 1 9 7 3  
Dec 7 ,  1.973 
Dsc 27, 1 9 7 3  
Jan 9, 1974 
Jan 11, 1974 
Jw 1 4 ,  19 74 
Jan  28, 1974 
Jan 31, 1974 
Feb 14, 1974  
Feb 1 5 ,  1974  

CROP HISTORY 

FertiUzed.with 50 l b s  N/Ac - Pianted 
I r riga te d 
First emergeuce 
Up t o  a s tand 
Fertilized w i t h  50 lbs N/Gc - Irrigated 
'Ihianed - Cultivated 
Hoed weeds 
Sidedressed with 50 1Ls Nfhc 
Thinned double plants -- Irrigated 
I b e d  weeds 
t8 cm t e s t  plants N - S 12",E- W 1 4 . 5 " ,  height  5" 
Furrows cultivated 
Irrigated 


